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Abstract of JP 2002216281 (A) 

PROBLEM TO BE SOLVED: To provide an 
economical method for a user to monitor an 
operational characteristic of a vehicle tire in a 
moving state. SOLUTION: The system integrated 
with each tire attached to a vehicle has sensors 
measuring pressure and temperature of the tire, the 
measured pressure is supplied to a processor for 
correcting it by the temperature, and the pressure of 
the tire corrected by the temperature is stored in a 
memory. A communication module operating under 
a wireless data link protocol such as Bluetooth 
sends stored information to a mobile telephone in 
accordance with a request by the mobile telephone. 
It is also transmitted to other tires. Since information 
of each tire is transmitted to the mobile 
communications device working as a browser, one 
random tire works as a server for other tires.; It is 
also favorable to provide RF transceiver modules in 
the tires instead of transmitting Bluetooth signals 
from the tires. 
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^5^^fiJBIrrS5ty)t;, X-f 776 6 (02c) *\m 
tr. 

[0 0 34] ra«|C % Jt^^'fW, Wt'J-X 
b TfttfB'lf LT ^4ffit«'rt$l3£ffi« ? 4 -V^iMftf- 
4t. 7n«|jXf775 2(C31A. Ttt'J-XhT 
fit ft 4 *tiOT * -f i #^#14 £ WW" 4 t - * # 

Kir § ftfca^a^'jWT § ft 4 . fit ^ 4 m-ittz 

J4. SSWSfafcf'-^a^^^fcjSfiSft*. jS§T 
SftTVvfrvifc^fcii, 7nt^f 776 6CI 

tf. 

[0 0 3 5] H2bfciSS*t4J:3fc, WSSfxTliiE 

ffiw * A ^frh &m L fc r * #\ 3fctf> * * V -X h T 
ftlzmm$ti%> b , 7a-feXliXf7754(;ltf. Z 
tit,zi.K). J-xf-i^, SBfii^^^^£« 

t/siatc. 7/1— h *mT-3^fltWi£;h.fcH 
«OffioMi3ifi7o h a Mz£ -> X #WiIfI§iB[a 

^SfS2 8^iiff^^'jL-;H 6<JD^F*K:ft4i:. #J 
*fcrjJ6#«BiS2 8<50J: 3 &5E££iEft&fiFttrtt=&& t V* 

[0036] arnwi&Sf**- <ci£< tft4 i fc^im*^ 

ttS ftT <^4 -r- * t L 7t 3^-5 T ^ 4 

(4. ««*K±£0^3ftfc»RSjifcBL »®«1S± 

gfc Lftl^ftl|-t<i, yXfA2«7n-bX(i;Xf 77 

[0037] U&»L£j&*ia„ St*«^>f -VA»tfl|fg*S 
»^fcl4, 7n-bX{4. Xf776 0t", S6C0 



v ^ 4 A^A* & WStti . Sfi L at # o T n 4 »^tcli , 
Xf776 4tfe^t, rJM^te. ^6^-C^;M-\* 
cotiibcr>y-— ^b LTftffi-f4. -eof£. Xf776 4 

ZtLR^&mlzm.mZiiX^^M&MZ. WAP7* 

-•77iTt, micofA'vtziK). m^mm28^t 

Mlt$il4o — ^T. X^7T6 0iCfc^T, jmWMfr 

m Lfz < * ^ ^ 5 m$?c$> h m-siziz , *t^o ^ >f -v 

* tazmti. ^ a ^mwzm^tmvm 2 s izmm 

[0038] m^mM28t>m^.cr>9A^tzm^mm 
zm^&mmn. mco^xcd^ a -v^^ahbs iia^tc 

t LXftm-tt lo^)^>f-V*>^flWII&«B)rf4SBAt 
}«^«|g2 8^WCV^/S46-Cft4. St^*f£2 8^0 

ff «<7) 1 o«v^4SaRtfD<W3^>f ^ilfi^XT-A^'iK 

>f b cr) ixXr-A 2 s&«SfeKE LTW^miS 2 8 fc ilftf 
l>f6^T«i'^WcW-^"i: LXitmthM 
?A^4bbmmmm2 8tcr)mcrM{E , J>7 
■t}mtztL&-t)\ :3M J f4bt^«|g2 8t 

COr^T-^iEmft T- ^ *^ *? K v $fL4 ^Itg14*ift 4 . 

ftV^fcflBM-it, ^r-K&-BMi.4<li:^'-C#4« i 
J*S ; ffilg2 8<4, ^6cD#^-Y^*^iEl^t 

■f-^^^^-4. flrf8Sr«^fc«ar«iHr. r 

BLt^i) i t S^tstcWBrf 4 i t *»r # 4 . 
[00 39] ffl|g^m#*iS2 8 Six 4 t . 
BJ!» x f A«7°n -fe X{4 , st*^rr L T ^ 4 A^ 

36»t¥«H-*fcftfc:. Xf776 6 (12c) (cattr. 
m^'^rf LTV->4^tc{4. Xf776 8?, W%iZti 

ft 4 3W53&»*5efciR Prr4 . B#WSgtcaWT"ft 4«-^tc 
{4, 70tXll Xf77 5 8CIA. »^«IS2 8^ 

m^co ^ ^ j rfrt>m.mztitzmm&%mLtz #o t ^4 

[0040] Xf7766T'\ ^'kii^I&VVtVvS:^ 
ZbftmmZti&b. Tn-feXii, X^ -yr7 0 til 

immM2&ti^ a ^■h^cnmm^mikLxv^^ 

WPtWRth. flH8*S*LTV^»^-t:a, 7nt 
Xi4. Xf776 0CI^ BtffWS2 8**^C^>f 
-V*»i5>WflMI**es?fc LTV^4^SA\ ft4V^(4, 
WS2 8AW*0^-Y-¥A^W[f#^t^^i: LTV> 
4^5*»fcBJL. m^mM 2 8(» >^li: 4 „ Xf7 
77 0 T\ Slfm^flnS»£« t LT^ft *=H 



!( 8 ) 002-216281 ( P 2 0 0 2-2 1 6 2 8 1 A) 



[004 1] £<7)J;3fc, ^^ffl^-tirS*^ 
xfAll *ffiTt>4«Sr< t i> loOA^^-f^t- 

t sase-r h . i <?) J; a t t t sis s * 4" ^<o^«e 

t-^(4. ^x-fi,w°n-fe>y-tf l 4tci-5TiflafflGE 
^aSiittfc. hT18|*ifcEttS*i4. 

[0042] awws^p d a t v ^ fctuflam 

liSt, #^4^i. ZfLSM-hLKimom?)?-!^ 

5SgE8t*>y ?fc£vvt. ^ ? 4 -V<7>f£S<7) 1 o 

£Mi s *co?4 •V(?)ffI(7)l-?(?)SMB S s flJx-fcf 
1. 5 b a r i: l^fe^gRBffl^THI's 0 . #l;tfcf4 
5ps i fcv* -a fciftv PJ^CD&mmftB 
i+ttlz±M&j±jiZMi&£X\ <f.cr>?-l*?(7>&isx 

[0044] ^toid ^mmw^vMmmco^-^fiK 

U WffiWt^tt^ixStlSCt. 7n-feXliXf7 
77 4 Kit*. BWBa^i»t:WB©#3&»ia^SfL4 . 
«fiL 7n-feXll Xf773 6tJtt». B034L?tJ:o 
fc. i ^B#*T'MftS^WfB^x. £>*tS £ t * jl— !f 

[0045] JL— WirJt^&mJf J*#mi§2 8 t ^ 



8A^m* i +^a<tSi#iTfc , 9. ^-f j r4c7)#b7y 
»bm& fi^ 3 i &{tvvf$w>£i§iB b y 

35fl-f hz\bi$x°%h« a biz^-ox mwm 

m&2 8tWm-th1Ztb\,Z^ yXfA7 6ii, ^<cr>m 

m^cr>h cox-fa *) - mnxxmnmm 5325286 
^x^mmfm5 4 7393 s^icm^^-c^ 

[0047] yAfA76tl ^-fWh5yy-A'y 
m 6 tc-#=ft^ L < littft»tT* 57x 7-sjfgP D 

a. vx7^ffiimmmT$>-?xi>m\ mmziz. m 

^mmco J: 3 =5r-#:S L < (4ffl^S»McO«^fflm^ 

A >3>-*-y bZ-fi-LXmmXZ yXfA 
7 6(4=PS-C&4. 

[0048] 02 t^Mff Xf 77t 
«t»tctJV^T, yXfA7 6l±, *6co««^^-f^*3&^ 
m»f^-f'-^^» : § : «iS2 8tc-f y^7l^Lt 

izm-tm^immm2 8^^mttzm^ ? a*? 
cr>w>ftmmzm-t&mm*3--wzmELx i>m\ m 
mmmmLtz i\tm vxmsam&nLti z t urn e 
cDfA^cD&mcDinzZixmmztL&k. t-f. m 

fgfi-f-* i '^XT-A7 6(Ci*ftSil. MV^T. yXfA7 

s^j^rPais^ jl— nzm . 



!( 9 ) 002-216281 ( P 2 0 0 2-2 1 6 2 8 1 A) 



[0049] m^mzte, m3cr>mm\z. miaxv 
H2 iz&^xm^fzz. o izfj-vfr^mwmmzmmtz 
f~^^mm-th<^x't<i^< , fiiwio^^fttL 

t < ttfltft ( t § ^ y tr jl - ? y x -r a t#t l x rnn 
izf- ? z mm-t h^t &t # h . fit, mts*§ 

tLTtrJ^hV-^^Xf-A^tt. #IRJ£4 y*— *>y h 
c04 3 3riSEBtKIfl*-y h^-^-T^^rjyej.-^ 
*>y hV-7t,ZT7*Z.T% &m%& r ?4 J rl'A i £TJ* 
i> L < «4flHcO h7>y-^ ^a**8Ht tftTisOs * £ 

A^jl^^fcv^fcflficoh^yy- A#K{±. 4" 

mmmx* h ft ifiwji* v > . r« »Ke^j^5i»j 

54. «ffilH»^^>f-W)h?yi'-^fA 

[00 50] dftSTi^T $ fc#&BJIe')»fr8B4h& t 
114 afc^SifiT^ft. £C0H4 afciSWC. ^4^4 

a. 4bj±, K^izmfmmzti&tb tt. f«*am 
is 2 s wek t^mgtt s *rc v ^ . ? 4 k tmmm 

2 8 f: OPao-r — ? coilft (4 , 771— h 7 — XT n h 
[ 0 0 5 1 ] H4 acr,m i n^mmtm4 b fc^SfVC 

coffeco ;M - WcIM $ *vo * * . ^ co 4 3 *flWBSmfc 
tStvf, ?-ft4a, 4btlSM$tL^^^A-/l'* i TJf 

scojifir n h 3 jvx-mrt ft k k i> iz , m$mm& 2 

n /kCOft-^t^-T ft it 46 iZ _ ^J&^E 0 j5*ffi 

mzti&. ±\tit,zj:K), wmyuh ? >vcr>i®mkt,i*m 

[OO52]04c!±, *56^<?5je5rSfl&tfO||tSMf* 

ft, fj^fr^m&immz&fm 

82lZ)V~Ytttfhn, ©^sWEESitVC* 
6 coxy;?-- f4 ^ y h 3 y 7-4-8 4 tc/t— httftt 
ixS, xy^-f^yh^yy- ;K4. Slif58 2(c 
jiff $ fufcf - * 36*01 i If # * 4 -Tc^Sffi^MJE t v * 
ifz?J^7*-?k LT*^£ftft i3£. 'tax 

I. , R F fi-f - £ Slit" S 43 fc^-^t^ 
ftSfI#582{4. f^^7y't84tffiffltll»4 3(: 
ftjEtf-fcltSU, ^SRFitt LTSift-TS. ?4"V 

8 2(i, 7^84fc^-i§fi^-Sr^y^-T-f^yb 



3 yy — 4^so4 y^'-y yaf^TH co-r i 1 xy°\yA 
±.l l zm%%7J J r''S7*-?k LT^fc*f=L#£ 4 
3C 7'/k-b7-x«i!S»*RFj(1BjaRfc L<i4^y 
*8 4 Wtfl-Oiiftra h 3;W=3ESlU ! 5:(-«U«rfe i 5r 

[ 0 0 5 3 ] H4 dWHJ4M(4. 3t6(c— *-ffc$nfcM 

{4, y u r^x-^iifi^ra-rs 1 s osts 1 1 s 9 s 

t*-3'V^TSfct$n/trn h rj;PTTWff-r 1= 3 yin 
-=7 ■ XiJT ■ *7N7-? (CAN) £ LTSJ^fxT 
^S. CANfcPJM-ftg!HI«fl!fBJ4, h t t P : //w 
ww. kvaser. se/ca n^ 3 A>'K^'C"# . 12 
^K»4 3t. * y b 1 ?— ^8 5tJ4. *6<7)^-f ^4^ 
£ ti t> CO 9 A "rcr>& 9 A Sr girt h 8 7 
j6*K«3*VC^4. Sft^8 7 fc#^>f A- 4 kCDfflCDm 
mco^Kin^ii. Mz.i$4 3 3MHzto-)ftSSIK: 
!»*«afl7°c? h rj/PTi L < i47";l~ h 
TTiT=& -5 it So *vb7-?8 5C4-)t, 
^11^8 7 «4, grfj^fr^CDm^-*. *vb7-?8 
5 fcWW^OjaS^ilfirn h rj;l-Sr* Lfio^' <f X7°y 
>f 8 9t'fllffl'r'#i,T-^fc^L. ^W:J:ot, * 
CO* * 4 -Tco ? >f ^ttSr M7H8 9 ± £&rrt 
hZkifiX'^h. 

[ o o 5 4 ] ei 5 {4. 04 b iz^zfxttmftcommM 

r^iiMtiJUt, ^-f J r4{4UA8 6coMHt 
ifSiit^S, EIHc*§fLSyx-fA2 fc^-T-S 

^ 4* ^ y' 8 8 {4 . ^ A 4 iOI^Hilt 1 U A tig* 
StLTViS. ty*jL-;l^88{4. UA8 6^#§ixT 
? 4 -V4 Wrtffllfc* ft 4 3 tcEIS V ~>ft £ COM 
ffl^J(cllLT5 1 c^<^4 3t^ fA^A(T>nm^zmm 
l> L < \&—iWtZtix nttfiv\ 05 coHiftW^fe^ 
*C, *yi-^8 8li, Het^ft&^^Ey'jL- 

[ 0 0 5 5 ] El6tl¥L<S§ixl»4 3 iz. ty'a-^ 

88ii iitf, E^-fey-^go. as-kyf 92, » 
ff-fey-^9 4 tt^^^ifeco-fey-tf^^rLT^-i.. -eti 
-e*w>&w*»6iB6*»*«t a E7j-fey^9 0{4^4 
-vco^mjE^aujgL. iag-fey^9 2i4^4^coiSJKS- 

MSL, «j^-tytf9 4{4^4^coHHg|fi^*a^-f 

S^co-tyifco^T^^-f^cffffiLTu 
ft^Si4^<. SQBffcUi, WSco^4 J \rt-fey^l'0 
fiWftLTV^Tt^v^ -^r. ^-fircosfflco#tt^ 
^-^-r&£W&£*§-£fc{4. i6(;i$HI>3oS- 
iHi ft -fe y if* ^ 4 -^^ y a— ;P 8 8 tdfttt ft ; £ i+ 

[ 0 0 5 6 ] Hi cOHSfi^JcoyXT-^2 k\3\M. 3o« 

-fcy+J-cotiJ7J{4, CPU9 6tif*^§ixft 0 yx-fAco 

^C0^(4>N'-yx'J 9 8C4-Ptft^§fl, CPU 9 
bcotzibcomm^j.y^viyA^^ V- 1 0 Ol^tcfE 



(CL 0 ) ) 0 2-2 1 6 28 1 ( P 2 0 0 2 - 2 1 6 2 8 1 A ) 



SW=5r 5 5"*:*JBtHR4 33MHzt^ fcjjf ©*>JBWR 
•C'ilfi-rS 4 3 t'flfJ&^ix^ h7Vy-^ ,; Eyi-;l/T 
*i5^* J Ei''a-A'l 0 2j&*RWS>;fVC 9S^** 
O 2(4. RF S^nxA-^xfc^rtfffi 
§*Vt^&S5ift#-§-RF 2 9 0 5JWfl,h7yy-A 

ffo *. tf ^ 4 -vssue t^-5!t^^f *?<7>mttmmt . 

fu JHfi<50JtA6, 7y*t/a- ;H 0 2fc4 

DftJlfe (RF) fl-ti: LXmUiA 3 3MHzfcJBS 
ZtLh . h7 y 10 2 <?5fc*i>(0»fPffliSaW-ft*) 

[0057] H5CRF43 3f^S^RFj||fi{4. 
0 5 & 4 #0 6 C 8 0 ;WS3atilW3£6;K. 4 . 

*BS* (PDA) ^jemtjau-cawEs^Tfeo. L£ 

8 tzKX \ tfUf , US: I) SlWtfcttJlJS*!.* 4 3 
[0 0 58] ^J&f§80C9g#Ji4. :5M J r4* 1 ^><?)AA 

^SWAP (Wireless Applicati 
on Protocol) SfBtrftit iftHWA 
P itSEffijlftSa 10 4*SW. 
[0 0 5 9] H5fc*Ji^T!5t^$*iao5fctll!^Lfc 

^4cOtf)fr#tt{4. f-WPRS (General 
Packet Radio Service) 7 1 " — ^ 

•y F ■ *y t<7-y*?)4 3^aSg»ff *v b^-? 1 
0 6^fc/l<— bftlt£>*l"rt>.&V*. 7*— *flHt*/*5r>y 
bkLT-f b 1 0 6 4>t«6*«Sl 0 4 CM 

faC# &ifi£i4. b h t t p : //ww 

w. nokia. c om/gp r s/A'^lRiLttfi 

[0 0 6 0] H6lc^S*L4J:dt:, 3gtfct&8 0(4, 2 

US„ -f^*>. ^-f J TtyA-;l/8 8cO ; £ya-;H 

F4335y^y'a-;H 0 8?)^ffi£fi£-m 1 cr> b 
7 y > ^ a — /l^'IS ft ^tLT V „ t 1/ a — /b 8 



8«5^h7>-y-A'tya-;H 0 2 C4 -oTlSK 
2tlitil^±, ^y^f^yyW^yi-yHOS T 
&MZtL$><, 7yth7yy-^ya-;H 0 2K 
C0RFfi-f-{4, iSM-V^S^a.— ;k8 8^*S^lT^§ 
* -f -VcoE^J^HflJK fc v ^ * -f *v - * * -^TlT 
US. jfc&W&ISSfcWfciJVvC. ft-^i4. 4 3 3MHz 
OM^£^£RFm-*|- v C£>£„ 7y*F5yy-A 
^t^'a— ;H 0 8Ci3V^T. ^-(^^-11-8 8^ 

cor^a^fi-§-{4. ain^tisktuc. fjjssn^^ 

[00 6 1 ] ^Bif£8 o»#«Ml«f-?«iS 

C 7-/^h7yy-A'ty' a -/n 0 8i5^Of-^ 
■f'yMi, UART (Universal Asyn 
chronous Receiver/Transmi 
t t e r ) AX 1 1 0C4oT. ARM ( A d v a n c 
ed Rise Mach i ne) To-feyftib^t 
fcSUCPUl 0 6Ctt^$fLS„ CPU 1 0 6(4. $J 
^(fARMf?yny-|i, At me It, ST7-j? 

tit u h y n-fc: 7ttft •& . 

[00 6 2 ] 5^b5^-A'tj/' A -;l' 1 0 8£>£> 
Of-^ • t"-yMi ^-"T^a— /b8 8C4-oTa!l 

a"7>(-?, SSrjSfff ZtiMz^ CPU 10 6^4-3 

Ifff^'^^vy-A^^'J-l 1 2(C4-)TCPU 1 0 
6tC^^>fLT*>fiU. 777^^^-11 
2rt(C(4. jE»tfltt6^-*fc»tCPU 1 0 6*^Sk 

[00 63] ^(~. 77-/y^ ; E , J-l 1 2|*)«±. 
353M£8 0 fcBB^-4«iW-iWBIR!Mfi*r 'J-fe >y h~? 
h t&>F>3-— J F%&} n° 7 * - ^ *>'IB1SStt-C V ^ . 07 
t^SixSidK, 77"/ya> ; £lJ-l 1 
»r— f-^7Kl/XA'7 1 CP 

ui0 6tft^M„ H7W2^$*ro^v^\ ^ 
ifso^wv-^y^ty-ii, sram^^ 

D — (StaticRandom Access Me 
mory) 1 1 6 £4 oTffi*&?tL& . 06 t^^fLS 

— ^S8e*^-4fc», CPUl0 6CJ:-5tfifflSfi 
I.. Ka^tMiaC, SRAMyC^U-l 1 6 
l*lfcieii§^7 : '-^(4. «8 0«t^^OFF$ 

[0064] CPU1 0 6 (4, 77»/yi^ ; Ey-l 1 
2 (c4 o Ttgf*$^xl> V7b 7i7fc 4lMt»s^^fflv ^ 
T , 7^h7yy- A^e>>'a— yH 0 8*^(4151-3^ 



(8.1)502-2 1 6 28 1 ( P 2 0 0 2-2 1 6 2 8 1 A) 



fJL -ftV—y-y—X (BT) l7Vy-A ,; tya-/H 
1 6^i;k— Fttft^fl-S. BTtya-ZH 1 6 fcfc 
tvC. CPU 1 0 6fc4 <Offig.£tltl?-? ■ f-y 

/K .IO*§£«4. 2. 4 5GHzT'Kmf-£BTjIfi 
TaF^WtrSfl^^lSftS. £.1X14. 2. 
4 5 GH zT'^tii^fi^-t^-g. J; 0 IZ^ttX^^^K 

mmm^-f&mmrv f a>vrx v yy^—^ y/ 

-;H 16 jWBfrTS &Zbl,Z-Wo£Ti>%:i\ \M7lz 
i¥L<^£;fl.§>4/(C. CPU106tBTl7yy- 
rs^-JjL-^l 1 6 kcomcOr-'-^^^m^ii. UA 
RTA'xi 1 8?r^-LTff^t)tLS» 

ioo65]4fc, ^m^s o i*j«4. 2&L<mm<m 

flaatsWRft^TV^. £ii^fl§)&g«(±. ^«7- 
t-T'ni/'y^tw-zH 20t, A' 7 f ij 1 1 2(0 
?ESII*J*W-*Bi:, IM|!*ytl24i:*tLT^4. 
AV-t-/Dy7n/j.-)H 2 011 ^Jt§§8 0 

[0 0 66] Hfc, «8 0il fU7M 1 2 8 
S:MW7b#-l 3 0 4:*^rt-6i— f ■ 
x-X (U I ) 1 2 6*#JtTV^Tfe^V\ Z\i\L>cr)y 
3 014, «£ire»*fc:tS»tS^>f^»fD#fi[ 

OicO^^yt'fe^o »8 0«f-fX7H 128 

[0 0 67] fU7H 1 2 8±tC*SfLft£-9ii 4 
t«?St^(4. »fs8 0««J&S#rCfcl>7/ 

h§^77-Ai\ iPJl>t £ * >f t^KHSttt 4 

[0 0 68] H7tt4. 3EBMS8 0O#S«B)® 

*IScofflSc9SSBg jJfcS S^TV^S. H 6 *J J: tfH 7 £BB 
L-CJttfcM* Lfc £ fc tin*. . mSSWSB 1 2 0 *^ 

•yf'J 1 2 2(C®oT^£^J±y<;U£^t7ys6^. m 
»JftP^Kl 2 0*^ftWai7J$tl. iix^-oT. 



[0069] CPU106 (C(4^S*«IEiS^#l£-ri> . 
5fete3a6^6*tTV^V^B*<01-33fii«y^ 1 3 6 
;wUl36liJTAG(Joint Test A 
ction Group) y^7i-XtS) 
0. ;»-f^7x-x(;J;-5t, CPUloeSrUff 
-TS V 7 F ^XT* s B«fiS;$ixS . JTAG^fyj'7x 

*«ffit&T-fcl>o JTAG-iy^7x-^tItSffi« 
IfffiK. ^7x7"t-i F h t t P : //www. j t a 
g . com/K!Hlk 5 . 

[00 70] 3&m<otiMz9mWtoMZtL*:Zb *y° 
U &t:tbt,Z, iJ-Ml 3 8J4CPU1 

Ih&vj-JL— iftejBHLT. Ki^-by-tM 2 4 (06)^* 

Bfc£H-£3fc«8 0 ]M»fW-4 4 3 »i^^*n§n^ 
Sf^lt^lff8 0SrONtT. 3yA-^8 0«A' 7 f 

[00 7 1 ] y 7 F^f — 130£CPU106 "kWsfct 
&;<.X 1 4 0(4. ^ftSC04O<5D^— 1 3 0 <H5 ) £ 

c p u i o 6 ifzmmth-mm^^xxh o , 

£>L<(4Vdc fc«aeS*l.4 . II 7 cOSQtMTtt 3 V d 

[00 72 ] CPU1 06t7ytb7Vy^/ 
-;H 08tBTb7yy-A'ty A -;H 1 6 tCDffl 
TO4UARTA"^ftil 10.11 Soffit. CPU 

1 0 6 {4. ttJ^-T^. y -V -7 h >A'7 14 2. 144 

i:±ot, t/x-;H08, 1 16WgMSiiTv^ 

CPU106Kyf7imA'X142, 14 
4Sr^>tT#b5>'v'— ;H 08. 1 1 6£ 

y-yS't/j.-;H4. ^^H^ift, i£S«/jNRBtf0l^ia 

[00 73 ] mz. ^y^f^y-A'ti/'i-iHO 
8{C^UT{4. A'xi 4 2^£>^y-\*-/ h^'^MI-^-* 31 
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L Title of Invention 

System and method for converting and communicating operational 
characteristics of tires 

1. In combination, a vehicle having at least one tire, sensor means in working 
relation with said tire, said sensor means moniroring ihe operational characteristics 
of said tire, tire transceiver means working cooperatively with said sensor means for 
outputting a first signal having a first frequency representative of the operational 
characteristics of said tire, independent m^ans operating separately from said sensor 
means for receiving said first signal, converting said first signal into a second signal 
having a frequency adaptable to be used by a plurality of communications devices, 
and outputring the convened second signal to at least one communications device. 

2. The combination of claim 1, wherein said communications devices operate 
under a commiinicauoiis protocol; and wherein said protocol adaptable to be used 
by said communications devices comprises Bluetooth (BT). 

3. The combination of claim 1, wherein said vehicle comprises a Conftollei Area 
Network (CAN); and 

wherein said independent means and transceiver means are parts of said CAN. 

4. The combination of claim I, wherein said vehicle further comprises; 

receiver means operable under a communications protocol adaptable to receive said 
second signal front said independent means; and 

a display for displaying the operational characteristics of the rire representative of 
said second signal. 

5. The combination of claim 1, wher ein said vehicle comprises an entertainment 
console having a display, further comprising: 

nutans for receiving and modifying said fust signal so that the operational 
characteristics of the tire represented by said first signal can be displayed on said 
display. 

6. The combination of claim 1, wherein said independent means comprises a first 
transceiver module for receiving said first signal from said tire, a processor for 
calculating the operational characteristics of said tire from said first signal, and a 
second transceiver module for outputting the calculated operational characteristics 
of said tire as said second signal. 
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7. The combination of claim 6, wherein at least one of said communications 
devices comprises a Wireless Application Protocol (WAP) telecommunications 
device; and 

wherein said second transceiver module outputs the calculated operational 
characteristics of said tire as a Bluetooth signal to said WAP telecommunications 
device, 

8. The combination of claim 1, wherein said independent means comprises a 
display for displaying pre-formatted information including the pressure and 
temperature of each tire of said vehicle. 

9. The combination of claim 1, wherein said independent means comprises key 
means aetuatable by a user to set the respective positions of each of the tires on said 
vehicle and at least one preset limit for activating a warning alarm when triggered 
by at least one of the operational characteristics of said e^eh of the tires. 

10. The combination of claim I, wherein said sensor means is adaptable to be 
integrated to said tire, provided inside said tire, or coupled to the rim to which said 
tire is mounted about. 

11. In a vehicle having at least one tire, a system for monitoring the operational 
characteristics of said the comprising: 

sensor means working cooperatively with said tire for monitoring the operational 
characteristics of said tire; 

tire transceiver means working cooperatively with said sensor means for outputting 
a first signal having a first frequency representative of the operational 
characteristics of said tire; and 

converter means for receiving said first signal, converting said first signal into a 
second signal having a second frequency, and outputting said second signal to a 
remote communications davice adapted to receive signals of said second frequency. 

12. The system of claim 11, wherein said first frequency is 433 MHz and said 
second frequency is 2,45 GHz. 

13. The system of claim 11, wherein said converter means comprises a first 
transceiver module for receiving said first signal from said tire, a second transceiver 
module for outputting said second signal as a Bluetooth (BT) signal to a Wireless 
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Application Protocol (WAP) based telecommunications means, and a processor for 
calculating the nre characteristics from said first signal. 

14- The system of claim U, wherein said vehicle further comprises; 

receiver means for receiving said second signal from said converter means or said 
first signal from said transceiver means; and 

a display for displaying the operational characteristics of said tire represented by 
either said first signal or said second signal. 

15. In a vehicle having at least one tire, a system for monitoring the operational 
characteristics of said tire comprising: 

sensor means in working relation with said tire for monitoring the operational 
characteristics of said tire; 

tire transceiver means working cooperatively with said sensor means for outputting 
one signal representative of the operational effectiveness of said tire, said signal 
having a first communications protocol; and 

converter means for receiving said one signal and converting said one signal into an 
other signal having a second communications protocol, said converter means 
outputting said other signal to a telecommunications device adapted to receive 
signals having said second communications protocol. 

16. The system of claim 15 7 wherein said first communications protocol comprises 
a first frequency and said second communications protocol comprises Bluetooth 
(BT) frequency. 

17. The system of claim 15, wherein said first frequency is 433 MHz and said 
second frequency is 2.45 GHz. 

18. The system of claim 15, wherein said converter means comprises: 
a first transceiver module for receiving said one signal; 

processor means for calculating the operational characteristics of said tire from data 
carried by said one signal; and 

a second transceiver module for outputting the calculated operational characteristics 
of said tire as said other signal. 
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19. Apparatus for converting a signal of one frequency to an other signal of a 
different frequency, comprising; 

first transceiver xneans for receiving one signal having one frequency representative 
of the operational characteristics of at least one tire, and for converting said one 
signal into corresponding data bits; 

processor means tor calculating quantities relating to the operational characteristics 
of said tire using said data bits; and 

second transceiver means for receiving said quantities from said processor means, 
and converting said quantities into an other signal having an other frequency 
corresponding to the operational characteristics of said tire, said second transceiver 
means outputting said other signal to at least one co^nmunieations means adaptable 
to receive said other signal, 

20. Apparatus of claim 19, wherein said second transceiver means outputs said 
other signal to said communications means only upon a request from said 
communications means. 

21. Apparatus of claim 19, wherein said other signal comprises a 31uetooth (BT) 
signal, 

22. Apparatus of claim 19, further comprising: 

memory means for storing the operating system for running said processor means 
and user configurable parameters for processes performed by said processor means 
to calculate said quantities from said data bits. 

23. Apparatus of claim 19, further comprising: 

a display for displaying the operational characteristics of the tires; and 

key means for setting at least one, alarm limit for outputting an alarm signal when 
said alarm limit is triggered by at least one of the operational characteristics of said 
tire. 

24. Apparatus of claim 19, further comprising: 

power control means for minimizing the amount of power used by shutting down 
said first and second transceiver means after respective predetermined periods of 
time. 
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25. In combination with a vehicle having at least one tire, a method of 
broadcasting the operational characteristics of said tire comprising the steps of: 

a) monitoring thb operational characteristics of said tire; 

b) outputting tlie monitored operational characteristics of said tire as a first signal 
having a first communications protocol; 

c) converting said first signal into corresponding daia bits; 

d) calculating quantities relating to the operational characteristics of said tire using 
said data bits; 

e) converting the calculated quantities into a second signal having a second 
communications protocol; and 

f) outputting said second signal to at least one communications device adaptable to 
receive signals having said second communications protocol. 

26. The method of claim 25, wherein said first communications protocol 
comprises a 433 MHz frequency and said second communications protocol 
comprises a Bluetooth (BT) frequency. 

27. The method of claim 25 t further comprising the step of; 

displaying the operational characteristics of said tire represented by said second 
signal on a display. 

28. The method of claim 25, further comprising the step of: 

selectively shutting down said steps o, d, e and f after at least one predetermined 
time period, 

29. For monitoring the operational characteristics of a tire on a vehicle, a method 
of converting one signal of one communications protocol to an other signal of an 
other communications protocol, comprising the step? of: 

a) receiving said one signal of said one communications protocol from said tire, said 
one signal containing information relating to the operational characteristics of said 
tire; 

b) converting said one signal into corresponding data bits; 
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c) using said data bits to calculate quantities representing the operational 
characteristics of said tire; and 

d) converting the calculated quantities into said other signal of said other 
communications protocol, said other signal containing information relating to the 
operational characteristics of said tire. 

30. The method of claim 29, further comprising the step of: 

outputiing said other signal to at least one communications device adaptable to 
receive signals of said second communications protocol. 

31. In combination, a vehicle having at least one tire, sensor means mounted to 
said tire, said sensor means monitoring the operational characteristics of said tire, 
tire transceiver means working cooperatively with said sensor means for ouiputting 
a first frequency signal representative of the operational characteristics of said tire, 
an entertainment console in said vehicle having a receiver with a display, means for 
receiving said first frequency signal and modifying said first frequency signal into a 
second signal with a frequency usable for displaying the operational characteristics 
of said tire on the display of said console. 

32. The combination of claim 31, wherein said entertainment console comprises a 
radio having a display; and 

wherein the operational characteristics of the tire are displayed on the display of 
said radio. 

3 3 . The combination of claim 3 1 , further comprising: 

converter means for receiving said first frequency signal, converting said first 
frequency signal into a second signal having a second frequency, and o inputting 
said second signal to a remote telecommunications device adapted to receive signals 
of said second frequency. 

34, The combination of claim 33, wherein said converter means is portable and 
can be used from one vehicle to another vehicle. 
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3 Detailed Description ot Invention 
Field of the Invention 

The present invention is directed to tires, and specifically to tires that can transmit 
information regarding the characteristics thereof to a mobile communications device 
being carried by a user. 

Background of the Invention 

A vehicle such as for example an automobile usually has mounted thereto a sex of 
tires. These tires are the only means by which the vehicle makes contact with the 
road. And when the vehicle is traveling at a high speed, it is imperative that the 
operational characteristics of the tires be maintained above a given standard so as to 
avoid accidents and potential injury to the driver and passengers, if any, of the 
vehicle. 

The prior an teaches the incorporation of sensors, either to the tire proper or in 
proximity thereof, for measuring an operational parameter of the tire. Once the 
parameter is measured, it is transmitted to a terminal at a remote location, such as 
for example a maintenance facility, or co a monitor fixedly mounted to the vehicle. 
Such prior art teachings are disclosed for example in US-patents 5 825 286, 
5 731 754, 5 731 516, 5 585 554, 5 540 092, 5 741 966, 5 472 938 and 5 S25 283, 

In particular, the prior art teaches that particular types of interrogators and 
transmitters have to be designed for a remotely located facility in order for the 
remote facility to receive information from the tires of the vehicle. And in order to 
be able to provide mfonnation relating to the tires to the driver of the vehicle, a 
special apparatus has co be either incorporated Lo the vehicle during its manufacture, 
or retrofitted thereto after the vehicle has been placed into service. Needless to say, 
such apparatus specifically designed for receiving the information from the tires are 
bulky and expensive* 
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The prior art furthermore doe* not teach the provisioning of information relating to 
the tires of a vehicle to the user of the vehicle, when the user is away from the 
vehicle. Nor does the prior art teach communication among the tires. 

It is therefore an objective of the present invention to provide an economical way 
for a user to mobitely monitor the operational characteristics of the tires mounted to 
a vehicle. 

It is another objective of the present invention to provide a method whereby an 
operator of a vehicle can query the conditions of the tires on his vehicle, when he is 
either driving the vehicle or is away from ihe vehicle. 

It is yet another objective of the present invention to enable communication among 
the tires of the veliicle so that the overall operational characteristics of the tires of 
the vehicle can readily be conveyed to the operator by means of any one of the tires. 

The invention relates to combinations characterized by that which is specified in the 
appended independent claims directed to combinations. The invention also relates to 
systems characterized by that which is specified in the appended independent claims 
directed to systems. The invention further relates to apparatus characterized by that 
which is specified in the appended independent claim directed to apparatus and to 
methods characterized by that which is specified in the appended independent 
claims directed to methods. The dependent claims described some preferred 
embodiments of the invention. 

Brief Description of the Figures 

The above-mentioned objectives and advantages of the present invention will 
become apparent and the invention itself will best be understood by reference to the 
following description of embodiments of the invention raten in conjunction with the 
accompanying drawings, wherein: 

Fig. 1 is an illustration of the system to be integrated to each tire of a veliicle, and 
its remote connectivity to a mobile communicator; 

Pigs 2a -2c in combination form the flow diagram for illustrating the operation of the 
system of the ins taut invention as shown in Fig, 1 ; 

fig. 3 is an illustration of another embodiment of the instant invention system 
where infonnacioa is relayed to the user via his mobile communicator whan 
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the user is located out of the ordinary communications range of the tires of 
The vehicle; 

Fig. 4a is a simplified illustration of the Pig. 1 invention; 

Fig. 4b is a simplified illustration of an alternative embodiment which utilizes a 
converter for converting signals from one frequency or communications 
protocol into signals of another frequency or communications protocol for 
transmitting tire information to a mobile communicator; 

Fig, 4c is yet another embodiment that illustrates the routing of information relating 
to the tires to the display of a radio inside rhe vehicle; 

Fig. 5 is an illustration of the Ftg. 4b invention; 

Fig. 6 is a functional diagram illustrating the interaction between the tire module 
and the converter of the Fig. 3b invention and the various components in the 
tire module and the converter; 

Fig, 7 is a further illustration of the various components in the converter of Fig. 6; 

Fig. 8 is a flow diagram illustrating the operational processes of the converter 
invention of Fig, 7; and 

Fig. 9 is an illustration that shows the various interconnections among the various 
entities using the disclosed inventions. 

Detailed Description of the Present Invention 

With reference to Fig. 1, the present invention includes a system 1 that is integrated 
to each of the plurality of tires 4a> 4b (and those tires not shown), mounted to a 
vehicle 6. System 2 could be integrated or incorporated to the interior wall of each 
of the tires 4 of vehicle 6 in a number of ways, among which are the methods in 
which integrated circuits are affixed to tires as disclosed for example in US-patents 
5 483 827, 5 977 870 and 5 218 861. The respective disclosures of die '827 > 370 
and ^61 patents arc incorporated by reference to the disclosure of the instant 
specification. In addition, system 2 could be coupled or mounted to anywhere inside 
the lire, or to the rim to which the tire is mounted aVjout. 

For the instant invention, system 2 dial is integrated to each of die tires of the 
vehicle, such as for example an automobile, a truck, semi, etc., includes a generator 
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8 that converts die vibrations, or movement, of the tires into electrical energy. Such 
generator may be a means for converting energy, Le. T an energy conversion 
mechanism. Generator 8, in practice, could be a linear actuator such as for example 
the linear actuators manufactured by the Moving Magnet Technologies Company of 
Besancon, Franco or a p^e^□electric actuator such as the ACX Quick Pack actuator 
manufactured by liic Active Control Experts Company of Cambridge, 
Massachusetts, 

The electrical energy converted from generator 8 is fed to a conventional voltage 
control circuit 12, so that it may be provided to an energy store such as for example 
a rechargeable battery 10, a processor 14 and/or a telecommunications or 
transceiver module 16. 

Communications module 16 is a transceiver, or transponder, that operates under a 
telecommunications protocol. Processor 14 could be any kind of conventional 
microprocessors made by, for example, companies such as Intel or AMD, For the 
embodiment shown in Fig. 1, an Atmel Atmeca-103 B bit micro controller may also 
be used. 

A memory store 18 is electrically connected to processor 14, Data generated by 
processor 14 may be stored in memory store 18. Conversely, information stored in 
memory store 18 could be retrieved by processor 14 for further processing. 

Also electrically connected to processor 14 axe a number of sensors 20, 22, 24 and 
26. These sensors are conventional sensors that are used to measure the 
temperature, pressure, rotational speed and frequency, respectively, of the tire. 
These sensors could be obtained from the Senso Nor Company of Horten, Norway 
or the VTI Hamlin Oy of Vantaa, Finland. 

Although shown with only four sensors, it should be appreciated that system 2 of 
the Fig. 1 embodiment could in fact have additional sensors such as for example 
sensors for measuring the acceleration and other parameters or characteristics of the 
tire. Other characteristics of the Eire that may be measured include for example tire 
wear or tire friction. Moreover, in addition lo the direct monitoring and 
measurement of the tire pressure, it is also possible to determine the pressure inside 
the tire from the information obtained from an accarometer. This may be done by 
correlating a certain pressure level to a certain frequency/amplitude of movement, 
or vibration, of the tire. Accordingly, sensors that measure the acceleration of the 
tire could also be integrated to Lhe tirs. Conversely, far the instant invention to 
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operate, a minimum of at least one sensor, i.e., the pressure sensor, is all that is 
required. 

But for blow-outs or serious cuts, most tire failures are usually preceded by a 
gradual loss of inflation pressure. Thus, the parameter, or characteristics, of a lire 
that should be monitored closely is it* pressure. But due to the heat generated from 
the rotational movement and vibration of the tire, to get an accurate reading of the 
tire pressure, ihe measured tire pressure should be compensated by the temperature 
of the tire. Thus, both the air pressure and the temperature of the tire should be 
monitored by, for example, sensors 22 and 20, respectively, in order to obtain a 
temperature corrected reading of the tire pressure. 

Although the different parameters of the tires are monitored continuously by the 
respective sensors, to preserve energy, measurements of the parameters are taken 
periodically. These predetermined periodic measurements are fed to processor 14, 
which does the actual calculation to compensate the pressure parameter with the 
temperature parameter, or any other measured parameters. 

In those instances where the of interest measured parameter passes a predetermined 
threshold, for example die measured tire pressure falling below a given pressure 
such as for example L5 bar or 20 psi, a warning signal is immediately output from 
processor 14 to communications module 16 for transmission to ihe user. More on 
that later. 

Although unlikely, there is always the possibility that the pressure of the tire would 
exceed a given high pressure and thereby increases the likelihood thai there would 
be a blow-out. Thus, for the instant invention system., such over inflation likewise 
would trigger an immediate alarm if The pressure sensor 22 determines that die 
pressure in the tire approaches or passes an upper predetermined lire pressure limit, 

Transceiver module 16 operates under a telecommunications protocol. Such 
protocol may be a conventional wireless data link protocol such as for examplo the 
Bluetooth coinmunications protocol that allows relatively short distance (10 m to 
100 m) data communications between communicative elements with a throughput 
up to 1Mbps. The link established by such Bluetooth protocol could be considered 
as a radio link that operates in the unlicenced 2.4GJfe band. Further, under the 
Bluetooth protocol, such radio link employs a spread spectrum technique dial 
allows the signal to frequency hop to thereby operate effectively even in noisy 
environments. Forward eiror correction (FEC) is also used in the Bluetooth protocol 
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to improve the overall data transfer in the presence of noise. Module 16, operating 
under such Bluetooth protocol or other similar protocols, may be purchased from 
the Ericsson Company of Sweden or the Cambridge Silicon Radio Company of 
Cambridge, England. For the sake of simplicity, the external flash ROM memory 
that contains the Bluetooth software slack for operating communications module 16 
is not shown in system 2, 

Given thai transceiver module 16 is capable of transceiving information within a 
given distance, mobile communicators or communication units such as for example 
pagers, personal digital assistance (PDA) devices, wireless terminals, and mobile 
phones all may be used for iransceiving information with transceiver module 16. 
For the embodiment shown in Fig. 1, a mobile communicator such as for example a 
Nokia cellular browser capable phone that is WAP (wireless application protocol) 
compliant is used. Such mobile phone includes the Nolcia models 6210, 6250, 91 lOi 
ajid 7110. Each of those Nokia phones may be used as a WAP browser that enables 
it to effectively communicate with communications module 16, which may act as a 
server when communicating with mobile phone 28. As noted above, even though a 
mobile phone is used for the embodiment of Fig. 1, other types of mobile 
communicators could likewise be used as the browser, so long as they are WAP 
adaptive. Of course, as technology advances, other types of wireless data link or 
speech combined with data link protocols or fonnats that are equivalents to, or 
replacements of, the WAP protocol are also envisioned and are adaptable for use for 
the instant invention. 

Insofar as the Bluetooth communications protocol provides for two-way connection, 
mobile phone 28 in fact is communicatively connectable to any one of the tires 4 
mounted to vehicle 6 at any time. Similarly, every tire mounted to vehicle 6 is in 
direct communication with every other tire so that the respective information from 
all of the tires of the vehicle are exchanged among the tires, The respective 
information from the various tires, when fed lo a tire, is stored in memory store 18 
of that tire. Accordingly, memory store 18 has stored therein information relating to 
all of the tires of the vehicle. Thus, any one of the tires mounted to the vehicle could 
in fact act as a server for collecting the operational parameters from the other tires, 
as well as itself, and transmit all of that information to the mobile communicator. 
Alternatively, each of the tires can transmit its own information individually ro die 
mobile communicator, as each of the tires has ics own communications module, 

As phone 28 is mobile, the operator of the vehicle may in fact obtain information 
relating to the operational characteristics of the tires of the vehicle without being in 



(8 1 ) ) 0 2-2 1 6 28 1 ( P 2 0 0 2-2 1 6 2 8 1 

the vehicle, by simply sending out a query to the tires for retrieving information 
being monitored thereat. 

To conserve energy, when the vehicle is not moving and there is no request from 
the mobile communicator for information after a given time period, system 2 is put 
into a sleep or standby mode. But as was noted above, if a certain predetermined 
threshold is sensed at any of the tires of the vehicle, that tire would wake from its 
sleep mode and immediately transmit a warning message, which may include 
sound, vibrations, or other sensory attributes to the operator via mobile phone 28. 

Since all of the tires of the vehicle communicate with each other, the respective 
positions of the tires, with respect to each other and the vehicle, are known. The 
tires together with the mobile communicator therefore in essence establish a mini 
telecommunications network or intranet that enables each tire to know exactly the 
status of the other tires, and to report the respective statuses of the tires to the 
operator via the mobile communicator canied by him. 

With reference to Fig, 2, the operation of the system of the instant invention, as k 
relates to one of the tires of the vehicle, is given. The operation of the system of the 
instant invention is effected by the various components, either singly or in 
combination, as shown in Fig, L 

Beginning at process step 30, the system is in a sleep mode, or has been put on 
standby. To initiate the system, a determination is made, by processor 14 from input 
by an appropriate sensor, on whether vehicle 6 is moving, per process step 32. If the 
vehicle is stationary, and therefore the tires are noi rotating, the process returns to 
step 30. Once it is determined that the vehicle is moving, the process proceeds to 
step 34 so that sensors 20-26 of the system would begin to measure the various tire 
parameters of die tire. As was noted above, the two tire parameters that should be 
measured are the tire pressure and the temperature. 

Process step 34 also begins when there is a specific request from the mobile 
communicator, such as mobile phone 28, that infonnation be transmitted thereto, 
per step 36. In any event, once the parameters are measured by the sensors, the 
process proceeds to step 38 in which the measured tire pressure is compensated by 
the measured temperature. If additional parameters are measured, some of those 
parameters may also be compensated by the other measured parameters. The 
process then determines whether the corrected tire pressure is an updated tire 
pressure, per step 40. If other tire parameters are also being measured and 
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compensated, then those corrected tire parameters are likewise determined per step 
40 on whether or not they are updated tire parameters. 

If it is deiermined that the tire pressure has not been updated, the process returns to 
step 34, so that the tire parameter can continuously be monitored and measured. 
However, if it is determined that the measured parameter is an updated parameter, 
then the updated parameter is stored a* new data in memory store 18 of the system, 
per step.42. 

Further with respect to Fig, 2a, after the process has determined that the vehicLe is in 
fact moving, per step 32, or that the mobile communicator has sent a query 
requesting information, per step 36, the tire initiates an attempt to establish 
communications links with the other tires, per step 44. A determination is then 
made, per step 46, on whether or not the communications links are established. If 
they are not, the process returns to step 44 and waits until the communications links 
with the other tires of the vehicle are established. 

Thereafter, the information, if any, that is stored in the memory store of the system 
of the die being discussed with reference to Fig. 2 is transmitted to the other tires of 
the vehicle, per step 48. At the same time, if there is data that is being transmuted 
from the other tires of vehicle 6 to the tire being discussed, as determined in step 50, 
then those data from the other tires are routed to memory store 18 of the being 
discussed tire for storage. If no data is being received from the other tires, the 
process proceeds to step 66 (Fig, 2c) to determine whether the vehicle is still 
moving. 

Similarly, once the being discussed tire lias sent whatever information it has in its 
memory store to the other tires, it proceeds to step 52 to determine whether the data 
in its memory store relating to its own characteristics has been updated. If it has, 
then that updated data is transmitted to the other tires. If not, the process proceeds to 
step 66. 

With reference to Fig. 2b, once the measured and compensated parameters relating 
to the being discussed tire and the data received from the other tires of the vehicle 
are stored in the former's memory store, the process proceeds to step 54, so that die 
system can made a determination on whether die mobile communicator is within a 
certain distance from the tire. As mentioned above, given that the Bluetooth 
protocol, or other telecommunication protocols similar thereto, allows for 
communications between various communicative devices from 10 meters to 100 
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meters, orice mobile phone 28 comes within the range of communications module 
16, a signal is received thereby that a communicative device such as for example 
mobile phone 28 is in range. 

Once communications module 16 senses that a mobile phone is nearby, it sends out 
a query to the mobile phone to ask whether the latter wants to receive the data 
stored in die memory of the system, pet step 56, Upon seeing the request displayed 
on The <nobile phone, the user may activate the appropriate button on the phone to 
provide a response to system 2, If the user does not want any daCa from the tire, then 
the process of system 2 returns to step 54 to once again make a determination on 
whether a mobile comrnunicatar is within its range. 

However, if a positive response is received from the mobile phone that it indeed 
wants to receive information from the being discussed tire, then the process next 
determines, per step 60, on whether the mobile phone wants to receive the 
information relating to all at the tires of vehicle 6. If it does, per step 64, die tire 
would act as a server fo; all of the tires of vehicle 6. The data of the respective tires 
would then be sent by die being discussed tire, if any of those data is updated data 
and had not been sent earlier, under a WAP format, to cnobile phone 28, per step 64. 
On the other hand, if the request from the mobile phone is that it does not want to 
receive (he inf carnation of all tires from the being discussed tire per step 60, tficn the 
being discussed tire would act as a server for itself so that only the the infoonation 
relating to it is transmitted to mobile phone 28, per step 62. 

The reason that mobile phone 28 would request the information from only the being 
discussed tire is because mobile phone 28 is provisioned with the capability of 
either retrieving information individually from all of the tires of lie vehicle, or 
relieving information from a single tire acting as a server for all of the tirca of the 
vehicle. This alternative adaptability of mobile phone 28 is desirable and could be 
used, for example, in those instances where (here may be a malfunction in the 
communications system of any one, or more, of the tires of the vehicle. For 
example, if system 2 of tire 4b of vehicle 6 were to malfunction and it has been 
acting as a server for all of the tires of vehicle 6 in communication with mobile 
phone 28, then the communications link between tire 4b and mobile phone 28 could 
cither be disconnected, or inaccurate data be exchanged between tire 4b and mobile 
phone 28. At which time, recognizing that the received data may not be accurate, 
the user may switch to the mode whereby mobile phone 28 retrieves data from each 
of the tires of vehicle 6 individually. And with the separate retrieval of information, 
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the user could easily determine, from the retrieved data from the respective tires, 
that there is a malfunction at lire 4b. 

After information is transmitted to mobile phone 28, the process of the instant 
invention system proceeds to step 66 (Fig. 2c) to make a detenuinatioa on whether 
the vehicle is still rumung. If it is, a further determination is made, per step 68, on 
whether it is time to send updated information to mobile phone 28. If it is, the 
process proceeds to step 58 to again inquire mobile phone 28 as to whether it wants 
to receive the updated infonnation from the being discussed tire. 

If it is determined in step 66 that the vehicle is no longer moving, the process 
proceeds to step 70 to make a determination on whether mobile phone 28 is 
requesting information from the tire. If it is, the process returns to step 60 to query 
the mobile phone on whether it wants the infonnation from all of the tires or 
whether it only wants the information from the being discussed tire. If mobile phone 
is not requesting information as determined in step 70, the process returns to step 
30, as the system goes into the sleep mode. 

Thus, the respective communication systems of the instant invention for each of the 
tires in combination effect a telecommunications network in which the system 
integrated Lo each tire monitors and measures, at minimum, at least one parameter, 
but most likely at least the pressure and temperature of die tire, whenever the tire is 
rolling. The thus measured tire pressure data is temperature corrected by processor 
14 of the system and stored in memory store 18, The tire could then send the data 
relating to itself to the other tires mounted to the vehicle. Accordingly, each tire of 
the vehicle in mm has stored in its own memory store 18 the respective temperature 
corrected pressures of all of the tires of the vehicle. 

And whenever a mobile communicator such as for example a mobile phone or a 
PDA comes within range of any one of the tires or the vehicle, each of the tires 
would ask the mobile phone whether it wants to receive the pressure information 
relating to itself, or to the other tires of the vehicle. If the answer is yes, each of the 
tires of the vehicle will act as a servar for sending either the infoimation relating 
only to itself, or the respective data relating to all of the tires of die vehicle, to the 
mobile phone in the appropriate wireless data link protocol. Putting it differently, 
for the telecommunications network of the instant invention, any oas of the tires of 
the vehicle may act as the server, while the mobile communicator acts as the 
browser. 
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Finally, to conserve energy, if the car is not running and if the mobile phone is not 
requesting information from ihe tires, the respective systems of the tiros of the 
vehicle would go into a sleep mode until either the tires once again begin to roll, or 
whenever the pressure in any one of ths tires of the vehicle drops below an alarm 
threshold, such as for example 1.5 bar or exceeds a high alarm threshold, such as for 
example 45 psi, a pressure well above the acceptable operating pressure of the tire. 

This continuous monitoring of the alarm thresholds is represented, by processing 
step 72. See Fig. 2A. So long as there is no detection of any alarm condition, the 
process continues to monitor for any alarm thresholds. But as soon as an alarm 
threshold is detected, the process proceeds to step 74 and an alarm signal is sent to 
the mobile communicator. Thereafter, the process proceeds to step 36 to determine 
if the user at that point would want to request that information be provided to the 
communicator as discussed above. If there is no request received, the process would 
continue to monitor the alarm thresholds and output the alarm signal to the mobile 
communicator as long as the alann condition persists, or at least for a predetermined 
period of time. 

In those instances where the mobile communicator, for example mobile phone 28, 
as carried by the user, is sufficiently far away from the vehicle that the respective 
communicative systems of tires 4 could not communicate therewith, another 
embodiment of the instant invention is envisioned. 

In particular, with reference to Fig. 3 which shows vehicle 6 being sufficiently far 
away from the user and his mobile communicator 28 so that the respective 
transceiver systems of tires 4 could not directly communicate therewith, to convey 
information regarding the operational characteristics of the tires to mobile 
communicator 28, a computerized communications system 76, mounted to vehicle 
6, that has a long range wireless transceiver capable of telecommunicating with 
mobile communicator 28 via the internet, or other telecommunications or computer 
networks, is utilized. Using the same datalink protocol as discussed, supra, system 
76 is also in direct communication with the transceiver systems of tires 4 of vehicle 
6 so diat it may transceive data therewith. To communicate with mobile 
communicator 28 by way of the internet, system 76 is adaptable to use the many 
available internet protocols and a wireless transceiver, such as for example a 
wireless modem. The long range signal transmitting aspect of system 76 is 
conventional and is disclosed, for example, in US-patents 5 825 286 and 5 473 938. 
The respective disclosures of the 286 and 938 patents are incorporated by reference 
herein. 
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System 76 could be any communicator or communications system (with sufficient 
memory store) having transceiving capabilities that enables it to communicate wirh 
the transceiver systems of the lires and, at the same time, wirelessly connect to the 
internet. For example, system 76 may be a conventional laptop computer with 
wireless telecommunications capability, a web capable PDA or a web capable 
mobile phone ihat could be integrated to or retrofitted to vehicle 6. In fact, for those 
vehicles that have integrated or built in mobile communicators such as mobile 
phones, system 76 is not necessary as those "fixed' communicators could be 
configured to communicate with the transceivers of the respective tires, and 
transmit the operational parameters of the tires to the mobile communicator carried 
by the user via the imernet, when the situation demands or when prompted by the 
user. 

In operation, similar to the operational steps as outlined in Fig. 2, system 76 may 
periodically send data that it has collected from the various tires of vehicle 6 to 
mobile phone 28 by means of the internet, or may send information regarding the 
operational characteristics of the tires to the user when a request is received from 
mobile phone 28 for the operational characteristics of the tires. So T too, when any 
one of the tires of vehicle 6 senses that an alarm threshold has been reached or 
exceeded, an alarm signal is first sent to system 76, which in turn would 
immediately commence connection with mobile phone 28 via the internet, so as to 
inform the user of the poiendal problem by means of an alarm signal, per discussed 
above. 

In essence, instead of sending the data directly from a tire io a mobile phone as was 
discussed above with respect to Figs. 1 and 2, the embodiment of Fig, 3 is capable 
of sending data fust from any one of the tires, or all of ihe tires, to a computer 
system either mounted to, or resident m f the vehicle to which the tires are mounted 
And the computer system mounted to the vehicle is equipped with the appropriate 
wireless modem or other transceiver means, so as to be able to log onto a 
telecommunications or computer network, such as for example the internet, and 
from there convey any information in regard to the tires to the user via the mobile 
communicator ihat the user is carrying. In the case where a mobile phone built into 
the vehicle is used, there is no need for any wireless modem or other transceiver 
means, as such mobile phones are web based communicators that arc adaptable to 
connect directly to the internet This alternative embodiment comes into play when 
the mobile communicator is out of die range of the transceiver systems of the 
respective tires of the vehicle. 
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The essence of the invention as discussed so far is shown in Fig. 4a in which tires 
4a and 4b are communicatively interconnected to each other, as well as individually 
to mobile communicator 28. The communication of data between the tires and 
mobile communicator 28 is by means of the Bluetooth protocol. 

A variant of the Fig. 4a invention is shown in Fig. 4b in which different transceivers 
are located at tires 4a and 4b, as well as the other tires of vehicle 6, for transmitting 
information to a mobile communicator. Such transmission of information, given 
that the modules located at tires 4a and 4b operate at a given communications 
protocol while the communications protocol used by mobile communicator 28 may 
be different, a convener module 80 is used to convert the signals of one 
communications protocol into signals of another communications protocol so that 
communications between the tires and the mobile communicator could be had 
efficiently ^respective of the difference in the communications protocols. 

Fig. 4c is yet another embodiment of the instant invention in which the signal from 
the tires are directly routed to a receiver 82, and from there the signal is modified 
and routed to an entertainment console 84 of vehicle 6, The entertainment console 
may include a radio that hm a display, so that the data transmitted to receiver 82 is 
displayed as tire parameters such as for example die temperature and pressure of 
each of the tires. For this embodiment, if the signal sent from the tires is a radio 
frequency (RF) signal, then receiver 82, when it modifies the signal so as to make it 
adaptable to be used by radio 84, which is adapted to receive RF signals, will 
maintain ihe signal as a RF signal. In the instance where the signal from the tires are 
at the Bluetooth frequency, receiver 82 has to convert the Bluetooth frequency to an 
RF frequency or a communications protocol specific to radio 84, so that the signal 
provided to radio 84 could be readily displayed as appropriate tire parameters on the 
display of the in-dash display of the entertainment console. 

The embodiment in Fig. 4d illustrates a coiiununicadons network S5 integrated to 
vehicle 6. Network 85 is known as a Controller Area Network (CAN) that operates 
under a protocol established under ISO standard 11898 for serial data 
communication. Addition information regarding CAN could be gleaned from 
http://www.kvaser.se/can . As shown, network 85 has connected thereto a receiver 
87 that receives from the tires 4 of vehicle 6 the respective tire characteristics of 
those tires. The transceiving of information between receiver 87 and the respective 
tiers 4 could be under either the communication protocol specific to the receiver 
such as for example 433 MHz of the Bluetooth frequency. By way of network 85, 
receiver 87 would convert the signals from the respective dres into data with the 
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appropriate communication, protocol specific to network 85 and adaptable to be 
used by a display 89, so thai The tire characteristics of each of the tires of the vehicle 
could be shown on display 98. 

Fig. 5 illustrates the interaction among the various components of the embodiment 
of the invention shown in Fig. 4b- As shown, tire 4 is mourned about a rim 86 for 
this embodiment A tire module 88, which is similar to system 2 shown in Fig. 1, is 
mounted to the rim inside tire 4. Although shown as being mounted to rim 86 so as 
to be inside tire 4, as was mentioned early on w this application, module 38 may 
also be mounted or integrated to the inside surface of tire 4. For the embodiment of 
Fig. 5, module 88 is represented by the tire module shown in Fig. 6. 

As best shown in Fig. 6, module 88 has a number of sensors such as for example 
pressure sensor 90, temperature sensor 92 and movement sensor 94. As is evident 
by their respective names, pressure sensor 90 measures the pressure of the tire, 
temperature sensor 92 measures the temperature of the lire, and movement sensor 
94 measures the rotational movement of the tire. As should be readily apparent, not 
all three sensors need to be present in each tire, as thero may be in actuality only 
one sensor in a particular tire. On the other hand, there could be well be more 
sensors than the three shown in Fig. 6 for tire module 88, as additional 
characteristics of the tire may need to be monitored. 

Samo as system 2 of the Fig. 1 embodiment, the outputs of these sensors are 
provided to a CPU 96. The power for the system is provided by a battery 98 and the 
operating instructions for CPU 96 are stored in a flash memory 100. In contract to 
the Fig. 1 embodiment, instead of a Bluetooth link, tire module 88 is equipped with 
a radio module 102 which is a transceiver module configured to txansceive at a 
given frequency, such as for example an exemplar radio frequency of 433 MHz. 
Radio transceiver 102 is a commercially available transceiver that may be obtained 
from the Rf Micro Devices Company, having part No. RF2905. Thus, for tire 
module 88, an operational characteristic of the tire, such as for example its pressure, 
upon being sensed by pressure sensor 90, is fed to CPU 96, and then modulated by 
radio module 102 as a radio frequency (RF] signal, at for example 433 MHz, for 
transmission. The operational frequency or communications protocol for transceiver 
102 may be selected to be any non-standard frequency, 

The RF transmission, designated RF 433 in Fig. 5, is sent to a converter device, 
designated 80 in Figs. 5 and 6. For the embodiment shown in Fig. 5, converter 80 is 
configured in the shape of a personal digital assistant (PDA), and therefore is meant 
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to be a portable device that could be moved from one vehicle to another, and 
utilized in the different vehicles, so long as the tires of those veliicles are equipped 
with lire module 88 that is communicable with convener 80. 

The purpose of converter 80 is to convert the input RF signal from tire 4, more 
accurately from tire module 88 in the the, to an output signal ihai has a 
communications protocol which is the same as thai used by the mobile 
communicator that is to receive the tire information. Such mobile communicator 
includes for example a WAP (Wireless Application Protocol) telecommunications 
device 104, which could be a WAP mobile phone made by the Nokia Corporation. 

As further shown in Fig. 5 and disclosed previously, the operational characteristics 
of tire 4 measured by tire module 88 may instead be routed to a telecommunications 
network 106 such as the internet network so that the data may be transmitted as 
GPRS (General Packet Radio Service) data to mobile phone 104. The way in which 
the data information could be transmitted as packets from internet 106 to mobile 
phone 1 04 may be gleaned from the website http://www.nokia.com/gprs/. 

With reference to Fig. 6, converter 80 is shown to comprise a number of 
interconnected components. More particularly, a first transceiver module in the 
form of a RF433 radio module 108 is provided at converter 80 to receive the RF 
signal from module 102 of tire module 88. It is at radio transceiver module 108 that 
the signal modulated by radio transceiver module 102 of tire module 88 is 
demodulated The RF signal from radio transceiver module 102 contains tire 
parameters such as the pressure and temperature of the tire to which tire module 88 
is mounted. The signal is a RF signal that, for the exemplar embodiment, has a 
frequency of 433 MHz. It is at radio transceiver module 108 that the analog signal 
from tire module 88 is demodulated and converted to data bits that are 
representative of the measured operational characteristics of the tire. 

As best shown in Fig. 7, which is a schematic that details the flow of data among 
the various components of converter 80, rhe data bits from radio transceiver module 
108 are fed, by means of a UART (Universal Asynchronous Receiver/Transmitter) 
bus 110 to CPU 16, which may be an ARM (Advanced Rise Machine) processor. 
CPU 106 is a processor that could be manufactured by a number of companies, 
including for example the ARM Technologies Company, die Atmel Company and 
the ST Microelectronics Company. 
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The data bits from radio transceiver module 108 are used by CPU 1 06 to calculate 
numbers, parameters or quantities that represent the measured or monitored 
operational characteristics of the tires by lire module 88. This is done by using 
conventional formulas or principles of physics to correlate the measured 
temperature and pressure, which are dependent on each other, so long as the volume 
of the air inside the tire is assumed to remain constant. To effect this calculation, the 
appropriate formulas may be provided to CPU 106 by a flash memory 112, which 
also has stored therein the codes or software needed by CPU 106 to function 
normally. 

Further stored in flash memory 112 are user configurable parameters for presetting 
the alarm limits for converter 80 which will be further described, infra. The stored 
data from flash memory 112 is provided to CPU 106 via data address bus 1 14 7 as 
shown in Fig. 7. Although not shown in Fig. 7, the working memory for converter 
80 is provided by a SRAM memory 116 (Static Random Access Memory). See Fig, 
6. The SRAM memory is used by CPU 106 to store die data that is needed in the 
course of its operation. As is well known, the data stored in SRAM memory 1 16 is 
erased when the power for converter 80 is rurned off. 

With the software and formulas provided by flash memory 112, CPU 106 could 
calculate from the data received by radio transceiver module 108 the quantities or 
parameters diat represent the measured operational characteristics of the tire. The 
calculated quantities are then routed to a Bluetooth (BT) transceiver module 116. It 
is at BT module 116 that the digital signal in the form of the calculated data bits 
from CPU 106 is converted into a signal having the communications protocol of the 
module, in this instance a BT communications protocol that operates at 2Ai GHz. 
Although disclosed herein as being an output signal at 2.45 GHz, it should be 
appreciated that transceiver module 116 could in reality operate under a 
communications protocol having a frequency that is different from the frequency of 
the Bluetooth protocol. As best shown in Fig. 7, the data exchanged between CPU 
106 and BT transceiver module 116 is via UART bus 118. 

Also provided in converter 80 are a number of additional components. These 
include a Power Safe Logic module 120, a power source in the form of a Battery 
122, and a Movement Sensor 124, Power safe logic module 120 regulates the power 
provided to the various components of converter 80. Movement of the con vertex- is 
detected by way of movement sensor 124. 
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Converter 80 may further have a User Interface (UI) 126 that includes a display 128 
and a number of Soft Keys 130. These soft keys 130 are buttons on converter 80 
that a user presses to set a number of parameters such as for example the respective 
positions of the tires on the vehicle, or the pressure and temperature warning limits 
for the tires. Instructional symbols provided on display 128 of the converter 80 
guide the user with the pushing of the appropriate buttons. 

The symbols and graphical displays shown on display 128 are driven by a display 
driver 132, also a component of converter 80. Lasdy, an alarm in the form of a 
buzzer 134 is provided in converter 80 to output an alarm to the user when a preset 
alarm is triggered by a measured operational characteristics of the tire, or when the 
measured operational characteristic of the tire has reached, exceeded, or fell below 
respective preset alarm limits, if more than one alarm limit is desired. 

With further reference to Fig. 7, the interconnections among the various 
components of converter 80 are shown. In addition to those already discussed with 
respect to Hg. 6, Fig. 7 shows more clearly that Power Control 120 regulates the 
operating voltage Vcc, which is the power source for all of the components in 
converter 80. In addition, a signal is output from power conorol 120 to indicate the 
level of voltage left at battery 122, thereby apprizing the user the available battery 
life for the converter. 

There are a number of interconnections to CPU 106. One of the interconnections 
not previously discussed is bus 136, which is a JTAG (Joint Test Action Group) 
connector interface by which the software for running CPU 106 may be 
reconfigured. The JTAG interface is a conventional standard that may also be used 
for testing purposes during the production of converter 80, Additional information 
relating to JTAG interfaces may be obtained from the website http://www.jtag.coin/. 

Lead 138 provides an input to CPU 106 to inform the processor that movement has 
been detected for the converter. This is the case where movement sensor 124 (Fig. 
6) detects movement for converter 80, due to the movement of the vehicle or the 
user moving converter 80, By turning converter 80 on only when movement is 
detected conserves the battery for converter 80, as converter 80 is activated only 
when necessary. 

6us 140 that interconnects soft keys 130 with CPU 106 is a general bus that 
interconnects the four keys 130 (Fig, 5) of the convener with CPU 106, so that, as 
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each key is pushed, the input line relating to that key is either connected to ground 
or Vdc, which for the embodiment of Fig. 7 is 3 Vdc. 

In addition to the respective UART bus connections HO and 118 between CPU 106 
and radio transceiver module 108 and 3T transceiver module 116, CPU 106 further 
is connected to modules 108 and 116 by corresponding Shutdown buses 142 and 
144. The instructions output from CPU 106 via the shutdown buses 142 and 144 to 
the respective transceiver modules 108 and 116 are meant to control the power 
consumption of those modules, so that those transceiver modules will operate only 
when needed, and even then only for the minimum amount of time necessary. 

In particular, for radio transceiver module 108, the shutdown signal from bus 142 
operates in periods of 30 seconds. In this 30 s period, there are a plurality of 1 
second time windows for each of the tires that is being monitored. In other words, 
CPU 106 loops through 30 seconds, as it allocates 1 second time windows for each 
of the tires. The allocation is done when the tires first contact converter 80, It does 
not necessarily means that converter 80 is listening in to the tire sensors during the 
entire time window. Rather, CPU 106 only needs to listen for a short while from the 
beginning of the time window in order to find out if the tire sensor(s) in the tire 
module SB has information that tire module 88 wants to broadcast to the converter. 
Thus, shutdown for radio transceiver module 108 works in 30 seconds with 1 
second time windows for each of the tires that is being monitored. 

The shutdown for BT transceiver module 116 is more complex than that for radio 
transceiver module 108. This is due to the fact that a 31uetooth device is specified 
to respond in 2.56 seconds. Thus, the time period for BT transceiver module 116 
has to be divided into periods of 2,56 seconds. And this period is controlled by BT 
transceiver module 116 itself, so that the time window for BT transceiver module 
116 really is of no concern to CPU 106. CPU 106, however, may request for a 
shutdown of BT transceiver module 116. This is possible only if no other Bluetooth 
devices are in the vicinity of BT transceiver module 1 16 for a predetermined time, 
which is user configurable. The reason that CPU 106 could shut down BT 
transceiver module 116 only when no other Bluetooih devices are within range of 
BT transceiver module 116 is that BT transceiver module 116 can communicate 
with all Bluetooth enabled devices. 

fig. 8 is a flow diagram illustrating the steps of the conversion process undertaken 
by converter 80 in converting the RF signal received from lire transceiver module 
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88 iiito a BT signal to be broadcast to BT enabled devices by BT transceiver module 
116. 

This conversion of signals having one communications protocol into signals of 
another communications protocol begins with the lurning on of the power for 
converter 80 per step 146, A determination is made in step 148 on whether the 
converter should stay in its sleep mode. As long as the converter remains stationary, 
it is assumed that the vehicle has not moved. This is due to the fact that even though 
converter 80 is portable, it nonetheless needs to be placed somewhere inside the 
vehicle. Also, it is envisioned by the inventors that converter SO could indeed be a 
component that is built into the vehicle, fa any case, so long as movement sensor 
124 in converter 80 has not registered any movement, the converter will remain in 
its sleep stare. 

Tf there is movement as determined per step 150, a telecommunication connection is 
made between converter 80 and tire module 88. A loop variable "n" identifies 
whether there is any traffic between the tire and the converter for a given time 
period, such as for example for every 2.5 minutes for each of the tires of the vehicle, 
This process is performed in. step 152. 

A determination is next made in step 154 io find out whether the connection 
between converter 80 and tire module 88 has been made. If not, radio transceiver 
108 will attempt to connect with its counterpart in tire module 88. If indeed a 
connection has been made, then a time period such as for example 30 seconds is 
established per step 156. During this preset time period, converter S0 t and more 
specifically radio transceiver module 108 T listens to any data being transmitted from 
tire module 88, per step 158, Whether or not data is received is determined per 
process step 160. Since the loop variable for the exemplar embodiment converter 
listening time has been preset at 2.5 minutes and the time period for listening has 
been preset to 10 seconds, process step 160 would determine for a period of five 30 
second cycles, i.e,, 2,5 minutes, on whether any data is received from tire module 
88. If there has not been any data received even at the fifth try, then it is assumed 
that no connection has been made and that radio transceiver 108 has to further 
attempt to make a connection with its counterpart transceiver 102 in tire module 88. 

(f process step 160 determines that data indeed was retrieved from tire module 88, 
then the process proceeds to step 162 whereby CPU 106> with the appropriate input 
parameters and formulas from memory 112, calculates the desired operational 
characteristics of the tire based on the input data. Such operational characteristics of 
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the tire may include for example the teinperature and pressure of the tire, At this 
time, since CPU 106 is a digital processor, the information retrieved from tire 
modxik 88 has been converted by radio transceiver 108 into corresponding data bits. 
These data bits, as was discussed previously, are fed by radio transceiver module 
108 to CPU 106 via UART bus 1 10. 

Once the desired lire parameters or quantities are calculated by CPU 106 per step 
162, that information is routed to the appropriate memory addresses from which the 
WAP communications device, in this embodiment a WAP cell phone 108, could 
read the information. The memory addresses are represented by Ihe WAP Page 
Contain in step 164- 

With the appropriate memory addresses having been established in step 164, the 
quantities represented by flue memory addresses are forwarded to BT transceiver 
module 116. There, per step 166, the calculated quantities are converted to a 8T 
signal in BT transceiver module 116. With further information provided from CPU 
106, a connection using the BT protocol is made for broadcasting the BT signal, 
which contains the calculated tire parameters, or operational characteristics, to a 
communications device that is configured to receive the signal. 

When there is a connection, per step 168, the tire parameters are transmitted to the 
communications device, such as for example mobile phone 104. Thereafter, BT 
transceiver module 116 powers down to a power safe mode, per step 170, and the 
process returns to step 154 to determine if there is a connection between converter 
80 and tire module 88. After a certain time period, if there is no movement detected, 
converter 80 is powered down to its sleep mode* 

Even though the discussion of the converter embodiment up to now focuses on the 
relationship between the converter and a particular tire, it should be appreciated that 
the convener is in actuality communicating with the various tires of the vehicle at 
respective time periods. 

Given that the various components of the vehicle could indeed form a network, such 
as for example a Controller Area Network (CAN) as shown in Fig. 4d, it should be 
appreciated that the different tires and the converter, as well as other components of 
the vehicle, are in fact pans of the CAN. 

In fact, the embodiment shown in Fig, 4c could be considered as a part of the CAN 
of the vehicle. There, the data from the rire is first received by receiver 82, which 
modifies the signal so that it could be forwarded as a Radio Data System (RDS) 
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signal to a radio antenna integrated to she vehicle, to thereby enable the driver to 
view ihe tire parameters on the display 84 of" the i-adio* or the entertainment console. 
If desired, an audio device such as a conventional voice synthesizer may be added 
to the vehicle so that the tire information may be verbally announced to the driver, 
who then no longer needs to take his eyes of f the road. 

For the exemplar embodiments shown in Figs. 4c and 4d wherein the tire 
information is forwarded to a display resident in the vehicle, the communications 
protocol at the respective receivers §2, 87 may be vehicle specific, so that the tire 
data could be readily received by the display or voice synthesizer resident in the 
vehicle. 

Fig. 9 provides an overall view of how the converter* in this instance designated as a 
black box with display, could broadcast the information it has received from the 
various tires of a vehicle, or the tires of various vehicles, to different 
communication devices. In particular, for the Fig. 9 embodiment, the converter 80 is 
in communication with each of the exemplar tires 4a-4g by means of their 
respective RF signals. Upon receipt of the respective signals from the various tires, 
system 80 converts each signal to a corresponding output 3T signal, which it then 
outputs to ihe various communication devices, which are either fixed or portable. 
For example, tire information may he transmitted to a road sign 172 or a gas station 
174, per disclosed in the aforenoted related and incorporated by reference US- 
application serial No. 09/846 388. 

Alternatively, converter system 80 could broadcast the tire information to a WAP 
mobile phone 104, or to other PDAs or laptops 176. Furthermore, as was discussed 
with respect to the invention disclosed in Figs. 1-3, the BT signal from converter 
system 80 may be output to an internet access point 178. There, the tire information 
is routed to the internet server, represented by mobile internet network 180. With 
the information now available at internet ISO, a user with a conventional mobile 
phone may retrieve the tire information using a conventional phone having a 
communications protocol such as the GSM protocol. Similarly, a user with a WAP 
mobile phone who is not within ranges of converter system 80 and therefore eould 
not receive the tire parameters by way of the BT protocol could nonetheless connect 
to the internet using the phone's built-in GSM protocol to retrieve the tire 
information. The same could be said with respect to gas station 174 and road sign 
172, each of which could likewise receive the tire information from, or forward the 
tire information it received from convener system 80 to. the internet environment 
180. 
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With die tire information in internet 180, any distant operator 182 could likewise 
connect to internet 180 co retrieve the tire information. Such distant operator may in 
fact be companies that are interested in the conditions of tires mounted to different 
types of vehicles, for example. 

The instant invention also provides lire manufacturers, such as for example the 
assignee of the instant application, the ability to retrieve from internet 180 tire 
information relating to a plethora of tires that it manufactures, or is interested in. 
Such manufacturer is represented by Road Snoop 184, which is a wholly owned 
subsidiary of the assignee of the instant application, acting as a ASP (Application 
Service Provider) to produce contents in the internet. In this instance, not only could 
information relating to tires be retrieved, but also produced by the ASP and sent to 
the internet, so that the produced information may be retrieved by the users of 
mobile phones, PADs, laptops, or other telecommunication devices. 

While a preferred embodiment of the present invention is disclosed herein for 
purposes of explanation, numerous changes, modifications, variations, substitutions 
and equivalents in whole or in parr should now be apparent to those skilled in art to 
which the invention pertains. Accordingly, it is intended that the present invention 
be limited only the spirit and scope of the hereto appended claims. 
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4 Brief Description of Drawings 

Fig, 1 is an illustration of the system to be integrated to each tire of a vehicle, and 
its remote connectivity to a mobile communicator; 

Figs 2a-2c in combination form the flow diagram for illustrating the operation of the 
system of the instant invention as shown in Fig. 1 ; 

Fig, 3 is an illustration of another embodiment of the instant invention system 
where information is relayed to the user via his mobile communicator when 

the user is located out of the ordinary communications range of the tires of 
the vehicle; 

Fig. 4a is a simplified illustration of the Fig. 1 invention; 

Fig. 4b is a simplified illustration of an alternative embodiment which utilizes a 
converter for converting signals from one frequency or communications 
protocol into signals of another frequency or communications protocol for 
transmitting tire information to a mobile communicator; 

Fig. 4c is yet another embodiment that illustrates the routing of information relating 
to the tires to the display of a radio inside The vehicle; 

Fig- 5 is an illustration of the Fig. 4b invention; 

Fig. 6 is a functional diagram illustrating the interaction between the tire module 
and the converter of the Fig. 5b invention and the various components in the 
tire module and the converter; 

Fig, 7 is a further illustration of the various components in the converter of Fig. 6; 

Fig. 8 is a flow diagram illustrating the operational processes of the converter 
invention of Fig. 7; and 

Fig. 9 is an illustration rhat shows the various interconnections among the various 
entities using the disclosed inventions. 
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1 Abstract 



A system integrated to each of the tires mourned to a 
vehicle allows each of the tires to communicate with a 
mobile communicator , such as for example a mobile phone. 
The system includes at least sensors for monitoring and 
measuring the pressure and temperature of the tire. The 
measured parameters of ihe tire are fed to a processor that 
compensates the measured pressure with the measured 
temperature. The temperature corrected tire pressure is then 
stored in a memory store, A communications module, 
operating under a wireless data link protocol such as for 
example the Bluetooth protocol, sends the stored 
information to a mobile phone, in response to a request 
thereby. The temperature corrected data of the tire is also 
transmitted to the other tires of the vehicle. Any one of the 
tires may act as the serve-' of all of the other tires for 
fransmitting the information of lie respective tires of the 
vehicle to the mobile phone, which acts as the browser. 
Alternatively, the mobile phone could request that 
information of the various tires be sent to it individually by 
the respective tires. In place of Bluetooth signals being 
transmitted from the tires, the tires may be equipped with 
radio frequency (RF) transceiver modules that transmit PJF 
signals to a converter system, which converts the RF 
signals into Bluetooth signals, which are then broadcast to 
telecommunication devices adpatable to receive Bluetooth 
signals. 



2 Represcnlal ive Drawing 
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